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Indian  Standard 

SPECIFICATION  FOR 
QUINALPHOS,  TECHNICAL 

(First  Revision  ) 


0.     FOREWORD 

0.1     This  Indian  Standard  (  First  Revision  )  was  adopted  by  the  Indian 
Standards  Institution  on   29  October   1984,   after  the  draft  finalized    by 
the  Pest  Control    Sectional    Connnnittee  had    been   approved    by  the 
Agricultural   and   Food   Products  Division  Council   and   the  Chennical 
Division    Council. 

0.2  Quinalphos  is  the  accepted  connnnon  nanne  by  the  International 
Organization  for  Standardization  (  I  SO  )  for  6'(?-quinoxaIin-2-yl 
phosphorothioate.  The  ennpirical  and  structural  formulae  and  mole- 
cular mass  are  as  given  below: 


Empirical    Formula 
GisHiPsN^PS 


Structural  Formula 


Molecular  Mass 
298-3 


CjHsq 


C2H5O' 


P.O 


0.3  This  standard  was  first  published  in  1976  and  an  amendment  was 
issued  to  it.  This  revision  incorporates  a  thin  layer  chromatography 
method  followed  by  ultraviolet  absorption  procedure  for  determination 
of  purity  of  quinalphos. 

0.4  In  the  preparation  of  this  standard,  due  consideration  has  been 
given  to  the  provisions  of  the  Insecticides  Act,  1968  hnd  Rules  framed 
thereunder.  However,  this  standard  is  subject  to  th^estrictions  imposed 
under  these,  wherever  applicable. 
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0.5  For  the  purpose  of  deciding  whether  a  particular  requirement  of 
this  standard  is  connplied  with,  the  final  value,  observed  or  calculated, 
expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accor- 
dance with  IS  :2-1960*.  The  nunnber  of  significant  places  retained  in 
the  rounded  off  value  should  be  the  sanne  as  that  of  the  .specified  value 
in  this  standard. 


1.  SCOPE 

1.1  This  standard    prescribes  the  requirennents  and   the  nnethods  of 
sannpling  and  test  for  quinalphos,  technical. 

2.REQUIREMENTS 

2.1    Description    — The  nnaterial   shall    be  in  the  fornn  of  a  reddish 
brown  to  dark  brown  clear  liquid  free  fronn  extraneous  nnatter. 

'2.2  The   nnaterial   shall   also  connply  with  the  requirennent  specified   in 
Table  1. 

TABLE     1    REQUIREMENTS    FOR    QUINALPHOS,    TECHNICAL 

SL  Characteristic  Requirement         M  ethod  of  Test,  Ref  to 

No 


^^ 


Appendix  of       CI  No.  of 
this  Standard        IS  :  6940- 
1982* 

W  (2)  (3)  (4)  (5) 

i)    Quinalphos  content,  percent  by  70-0  A  „ 

mass,  Min 

ii)     Water  content,  percent  by  mass,  01  _  4 

Max 

iii)     Relative  density  at  25/25^C,  Mm  104  5 

iv)     Material   insoluble  in  acetone,  0*1  ^^  9 

percent  by  mass,  Max 

v)    Acidity  (  as  H^SO^),  percent  0*4  _  11*3 

by  mass,  Max 

*M  ethods  of  test  for  pesticides  and  their  formulations  {first  revision). 

3.    PACKING    AND    MARKING 

3.1   Packing  —  The  nnaterial  shall   be  packed  as  per  requirennents  given 

in  IS  ;  8190  (  Part  2  ).1980t. 

^-'^ 

*Rulesfor  rounding  off  numerical  values  ( revised). 

tRequirements  for  packing  of  pesticides:  Part  2  Liquid  pesticides  {V\vst revision). 
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3.2  M  arking  —  The  container  shall  bear  legibly  and  indelibly  the 
following  information  and  any  other  information  as  is  necessary  under 
the  Insecticides  Act  and  Rules: 

a)  Name  of  the  material; 

b)  Name  of  the  manufacturer; 

c)  Batch  number; 

d)  Date  of  manufacture; 

e)  Net  volume  of  contents; 

f)  Quinalphos  content,  percent  (   m/m  );  and 

g)  Cautionary  notice  worded  as  in  Insecticides  Act  and   Rules, 

3.2.1  Each  container  may  also  be  marked  with  the  Standard  Mark. 

3,«2.2*The  use  of  the  Standard  Mark  is  governed  by  the  provisions  of  Bureau  of 
Indian  Standards  Act,  1986  and  the  Rules  and  Regulations  made  thereunder. 
The  details  of  conditiouL  under  which  the  licence  for  the  use  of  Standard  Mark 
may  be  granted  to  manufacturers  or  producers  may  be  obtained  from  the  Bureau 
of  Indian  Standards. 


4.SAMPLING 

4.1  Representative   samples   of  the   material    shall   be   drawn   in   accordance 
with  IS  :  10946-1984* 

5.TESTS 

5.1  Tests  shall  be  carried  out  as  prescribed  in   col  4  and  5  of  Table  1. 

5.2  Quality   of   Reagents  — Unless  specified  otherwise,  pure  chemicals 
and  distilled  water  (  see  IS  :1070-1977f )  shall  be  employed  in  tests. 

Note  —  *  Pure  chemicals  *  shall  mean  chemicals  that  do  not  contain  impurities 
which  affect  the  result  of  an  analysis. 


*Methods  for  sampling  of  technical  grade  pesticides. 
fSpecification  for  water  for  general  laboratory  use  (  second  revision  ) 
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APPENDIX    A 

[  Table  l,/r^m(i)] 

DETERMINATION    OF  QTUINALPHOS  CONTENT 

A-0.    GENERAL 

A-0.1  Two  methods,  namely,  thin  layer  chromatography  followed  by 
UV  absorption  or  volumetric  method  may  be  used  for  determining 
active  ingredient  content.  However,  in  case  of  dispute  thin  layer 
chromatographic  method  shall  be  the  referee  method. 

A-X.    THIN    LAYER    CHROMATOGRAPHIC    METHOD 

A-Ll  Principle  —  Quinalphos  is  separated  from  associated  impurities 
in  case  of  technical  grade  material  and  from  auxiliary  material  in  case  of 
formulations  and  its  concentration  is  measured  spectrophotometrically 
using  pure  quinaiphos  of  known  purity.  The  absorbance  is  measured 
in  the  ultraviolet  region  at  237  and  320  nm. 

A -1.2  Apparatus 

A-1.2.1  Spcctrophotom^er  —  capable  of  recording  or  tneasuring  in  the 
region  'of  220  to  :^20  nm. 

A-1.2.2  Coated  Glass  Plates  with  Silica  Gd-G  Containing  Flourescmt  Indicator 
254  nm  —  of  size  20  x  20  cm  and  layer  thickness  of  0*25  mm. 

A-1.2.3  TLC  Tank  —  to  accommodate  TLC  plates  of  20  x  20  cm. 

A-1.2.4  Filter  Paper  —Whatman  No.  1  or  equivalent. 

A-1.2.5  Micropip^te  —  5-pl  or  10-/^1  capacity. 

A-1.2.6  Spatula  —  stainless  steel. 

A-1.2.7  Centrifuge—  with  15-ml  capacity  stoppered  centrifuge  tubes. 

A-1.2.8Volunn^ric  Flasks  —  25-ml  capacity. 

A-1.2.9f/F  Lamp—  254  nm. 

A-1.2.10  Burette— Class  A. 

A-1.2.11  Plastic  Marker  —  with  ( 2*5  f  cm  slot. 

A-L.3   Reagents 

A-1.3.1  Toluene  —  LR  grade. 

A-1.3.2  Ethyl  Acetate  ^  LR  grade.       '^  ' 

A-1.3.3  Methanol  —  spectroscopy  grade.  •  ^  ^  *  ^ 
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A-1.3.4  Quinalphos—  of  plus  99  percent  purity.  To  be  purified  by 
column  chromatography  everytime  an  analysis  is  performed. 

A-l  .4  Preparation  of  Solvent  System 

A-1.4.1  M  ix  95  parts  of  toluene  with  5  parts  of  ethyl -acetate. 

A-l. 5  Preparation  of  Standard  and  Sample  Sloutions 

A-1.5.1  Preparation  of  Standard  Solution  —Weigh  accurately  0  5  g  of 
standard  quinalphos  (  see  A-1.3.4  )  into  25-mi  volumetric  fiask  and 
make  up  to  the  mark  with  toluene. 

A-1.5.2  Preparation  of  Sample  Solution  —  Weigh  accurately  the  quantity 
of  sample  to  contain  0-5  g  of  quinalphos  into  25-ml  volumetric  flask 
and  make  up  to  the  mark  with  toluene. 

A-l. 6    Procedure 

A-1.6.1  Spotting  and  Loading  —  Mark  6  positions  on  TLC  plate 
equi distantly  and  horizontally  with  pencil  which  should  fall  at  about 
3  cm  away  from  the  edge.  These  are  the  starting  points.  Leave  first 
mark  as  '  Blank  '.  At  second  position  spot  5  /*!  of  standard  solution 
and  at  remaining  four  Sftl  of  sample  solution. 

A-1.6.2  Place  about  150  to  200  ml  of  solvent  system  in  TLC  ,  tank 
which  already  contains  a  filter  paper  sticking  to  it  internally.  Allow  the 
chamber  to  saturate  for  about  to  30  mi  nutes. 

A-1.6.2.1  Place  the  spotted  plate  into  the  chamber  and  run  the 
solvent  system  to  a  height  of  14  cm. 

A-1.6.2.2  Remove  the  plate  and  allow,  it  to  dry. 

.A-1.6.2.3  Place  the  plate  under  254  nm  UV-lamp  and  encircle  the 
quinalphos  spots  with  pencil. 

A-1.6.2.4  To  have  exact  areas  of  spots,  square  mark  with  a  plastic 
marker  all  the  spots  with  pencil.  Also  square-mark  'Blank'  falling  in 
line  with  quinalphos  spots  horizontally. 

A-1.6.3 Scooping —  First  scoop  out  the  'Blank'  spot  carefully  on  a 
piece  of  butter  paper  and  transfer  quantitatively  to  centrifuge  tube. 
Similarly  scoop  out  successive  spots  individually  and  transfer  quanti- 
tatively to  centrifuge  tubes. 

A-1.6.3.1  Add  accurately  10  ml  of  methanol  (  see  A-1.3.3  )  from  the 
burette  to  each  tube  and  shake  gently  for  5  mi  nutes.5     . 

A-1.6.3.2  Centrifuge  these  solutions  to  get  a*^  clear  supernatant 
layer. 
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A-1.6.4  Absorption  Measurement  —  Measure  the  absorbance  of  these 
solutions  at  237  nm  or  at  320  nm  using  methanol  as  reference  blank 

A-I6.5  Calculation 

A  M 

Quinalphos  content,  percent  by  mass  g--  —  ^M^^^ 

where 

A  -=  absorbance  of  sample; 

M  ^  mass,  in  g,  of  standard; 

P  =  percent  purity  of  reference  standard; 

B  =  absorbance  of  standard;  and 

M  =  mass,  in  g,  of  sample. 

Note  -  Under  the  prescribed  conditions,   for  100  percent  pure  quinalphos,  the 
following  absorbance  values  are  obtained  at: 

237  nm  0.786 

320  nm  0.209 

A-2.   VOLUMETRIC    METHOD 

A-2.1  Principle  —  Quinalphos  is  decomposed  by  heating  it  with 
hydrogen  peroxide  and  concentrated  sulphuric  acid,  and  the  phosphate 
obtained  is  estimated  vol u metrically  by  the  molybdate  method. 

A. 2. 2  Reagents 

A-2.2.1  Nitric  Acid  — 70  percent. 

A-2.2.2  Sulphuric  Acid  —  96  percent. 

A-2.2.3  Citric-Moiybdate   Reagent   —  prepared  as  in  A-2.2.3.1  and 
A-2.2.3.2. 

A-2.2.3.1  To  54  g  anhydrous  molybdic  acid,  add  200  ml  water  and 
15 g  sodium  hydroxide.     Heat  and  stir  until  dissolved. 

A-2.2.3.2  Dissolve  60  g  citric  acid  in  250  to  300  ml  water.  Add 
140  ml  concentrated  hydrochloric  acid  (  r 6=1  IS).     To  this  solution, 
add  solution  prepared  in  A-2.2.3.1  with  stirring.  Filter  and  dilute  to  one 
litre.  This  solution  gives  blue-green  tinge.  Add  0  5  to  1  percent  potassium 
bromatetill  the  colour  becomes  yellow. 

A-2.2.4  Hydrogen  Peroxide  —30  percent  (  vju). 

A-2.2.5  Mixed  Indicator  Solution  — prepared  by  mixing  3  volumes  of 
solution  I  and  2  volumes  of  solution-  fl. 

8  *--*  » 
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Solution  I  —  Dissolve  O'l  g  thymol  blue  in  2'2  ml  of  O'l  N    sodium 
hydroxide  and  50  ml  alcohol.      Dilute  to  100  ml  with  water. 

Solution    II —  Dissolve  O'l  g  phenol phthalein   in  60  ml   alcohol   and 
dilute  to  100  ml  with  water. 

A-2.2.6  Qiiinoline  Solution  —  Heat  60  ml  concentrated  hydrochloric 
acid  in  350  to  400  ml  water  to  70°C  to  80°C.  To  this  hot  solution  add 
50  g  quinoline,  stir  and  after  cooling,  dilute  to  1  litre. 

A-2.2.7  Hydrochloric  Acid   —  concentrated  and  0*5  N. 

A-2.2.8  Sodiunn  Hydroxide  Solution   — 0*5  N. 

A-2.3  Procedure 

A-2.3.1  Weigh  accurately  sufficient  amount  of  sample  to  contain 
approximately  0*5  g  quinalphos  in  a  glass  ampoule  and  introduce  it  in 
a  500-ml  Khjedhal  digestion  flask.  Add  20  ml  of  hydrogen  peroxide 
and  cool  in  ice  cold  water.  Add  10  ml  of  sulphuric  acid  and  heat 
gently  urider  controlled  conditions  till  white  fumes  of  sulphur  trioxide 
come  out.  Allow  to  cool,  add  15  ml  of  nitric  acid  and  heat  again  to 
disappearance  of  brown  fumes  and  appearance  of  white  fumes  of  sulphur 
trioxide.  Allow  to  cool,  add  20  ml  of  hydrogen  peroxide  and  heat  again 
till  white  fumes  are  given  off.     Cool  and  make  up  to  500  ml. 

A-2.3.2  To  100  ml  aliquot  from  A-2.3.1  add  50  ml  of  citric  molybdate 
reagent.  Heat  to  boiling  and  add  very  slowly,  dropwise,  25  ml  of 
quinoline  solution  with  constant  mechanical  stirring.  Boil  for  5  minutes 
more,  cool  and  filter  the  precipitate  through  a  gooch  crucible.  Wash 
with  water  till  free  from  acid.  Dissolve  the  precipitate  in  a  known 
excess  of  sodium  hydroxide  solution  (  about  50  ml  of  0*5  N  ).  Titrate 
excess  alkali  with  0  5  N  hydrochloric  acid  using  mixed  indicator.  Carry 
out  a  blank  determination  on  the  reagents  and  subtract  from  the  volume 
consumed  by  the  sample. 

A-2.4  Calculation 

Quinalphos  content,  percent  by  mass  =» —  x  2'867 

where 

v=»  volume,  in  ml,  of  standard  sodiu'm  hydroxide  solution;  and 
nn  =  mass,  in  g,  of  sample  taken  for  the  test. 
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AMENDMENT  NO  1  J  ULY   1987 

TO 

IS   8072-1984  SPECIFICATION    FOR 
QUINALPHOS,    TECHNICAL 

(  First  Revision  ) 

(  Pages  6,  7  and  8,     clauses  A-0  to  A-1.6.5  )  —  Substitute  the 
following  for  the  existing  matter: 

*A-0.  GENERAL 

A-0.1  Two  methods,  namely,  gas  liquid  chromatographic  (  GLC  )  or 
volumetric  method  may  be  used  for  determining  active  ingredient 
content.  However,  in  case  of  dispute  GLC  method  shall  be  the  referee 
method. 

A-l.  GAS  LIQUID   CHROMATOGRAPHIC    METHOD 

A-I.l  Principle  —  The  quinalphos  content  is  determined  using  an  internal 
standard  on  a  GLC  equipped  with  a  FID  detector  and  integrator. 

A-1.2   Apparatus 

A  1.2.1  Gas  Liquid  Chromatograph  —A  gas  chromatograph  equipped 
with  a  FID  detector  is  operated  under  the  following  suggested  parameters. 
These  parameters  may  be  varied  as  per  available  facilities  provided 
standardization  is  done. 

Column  Glass  2  metres  long  and  3  mm  i.d. 

packed  with  3  percent  OV-17  on  80 
to  100  mesh  gas  chrom  Q 
Column  oven  temperature  210°C 

Injection  port  temperature  250°C 

Detector   temperature  250°C 

Gas  flow  rate  Nitrogen,  30  ml/min 

A-l. 2.2  Micro-Syringe  — 2-pl  capacity. 

A-l. 3   Reagents 
A-l. 3.1  Standard  Reference  Quinalphos  —  of  known  purity. 
A-l. 3.2  AcetonejToluene 
A-1.3.3  Internal  Standard  —  Din-butyl  phthalate. 

A-l .4  Procedure 

A-l. 4.1  Preparation  of  Internal  Standard  {h)  Solution  —  Weigh  accu- 
rately rS  g  of  di-n-butyl  phthalate  in  a  50-b^1  volumetric  flask  and  make 
up  to  volume  using  acetone/toluene.  Thir  will  give  a  solution  contain- 
ing 30ing/mlof /s. 


A-1.4.2  Preparation  of  Standard  Solution  —  Weigh  accurately  equiva- 
lent to  0*2 g  of  quinalphos  in  a  beaker.  Add  5  ml  of  hi  see  A- 1.4.1  ). 
Shake  well  to  dissolve  and  transfer  carefully  to  a  25-inl  volumetric  flask 
and  make  up  the  volume  with  acetone/toluene. 

A-1.4.3  Preparation  of  Sample  Solution  —  Weigh  out  a  sample  con- 
taining equivalent  to  0'2  g  of  quinalphos  and  proceed  as  per  A-1.4.2. 

A-1.4.4  Analysis  of  the  Sample  —  Inject  2  t^l  of  the  standard  and,  if 
necessary,  adjust  the  parameters  and  the  column  injected  to  give  a 
complete  separation  within  a  reasonable  time  and  peak  heights  half  to 
three  fourths  full  scale.  Proceed  with  determination  at  least  re-injecting 
each  of  standard  and  sample  solution  in  random  order. 

A- 1.4.5  Measure  the  peak  heights  of  areas  of  quinalphos  and  internal 
standard  solution.  Determine  the  Ri  values  for  each  injected  standard  — 
internal  standard  solution. 

A-1.5    Calculation 

Quinalphos  content,  percent  by  mass  —    a4^^   ai^    ^  100  XRt 

where 

Mia  =  mass,  in  g,  of  the  internal  standard; 
As  =  area  of  the  sample  peak; 

Ms  X  Ah 
is 

Mb  =  mass,  in  g,  of  the  sample  taken;  and 
Ah  =  area  of  the  internal  standard  peak. 


Rt  =  response   factor   -   \f  ^  A 


(AFCDC6) 
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AMENDMENT  NO.  2         MARCH  1989 

TO 

18:8072-1984     SPECIFICATION   FOR 
QUINALPHOS,    TECHNICAL 

(  First  Revision  ) 

[Page  6,  clause  A-0.1   (  see  also  Amendment  No.  I)] —   Substitute 
the  following  for  the  existing  clause: 

'A-0.1  Two  methods,  namely,  gas  liquid  chromatographic  (  GLC  )  or 
thin  layer  chromatography  followed  by  UV  absorption  may  be  used  for 
determining  active  ingredient  content.  However,  in  case  of  dispute  GLC 
method   shall  be  the  referee  method.' 

(  Page  2,  Amendment  No.   1   )  —  Insert  the   following   matter   after 
A-1.5: 

"A-2.  THIN  LAYER  CHROMATOGRAPHIC  METHOD 

A-2.1  Principle  —  Quinalphos  is  separated  from  associated  impurities 
in  case  of  technical  grade  material  and  from  auxiliary  material  in  case  of 
formulations  and  its  concentration  is  measured  spectrophotometrically 
using  pure  quinalphos  of  known  purity.  The  absorbance  is  measured  in 
the  ultraviolet  region  at  237  and  320  nm. 

A-2. 2    Apparatus 

A-2.2.1    Spectrophotometer    —  Capable  of  recording  or  measuring  in  the 
region  of  220  to  320  nm. 

A-2.2.2  Coated  Glass  Plates  with  Silica  Gel  G  Containing  Fluorescent  Indica- 
tor 254  nm  —  of  size  20  X  20  cm  and  layer  thickness  of  0*25  mm. 

A-2. 2. 3  TLC   Tank  -  To  accommodate  TLC  plates  of  20  x  20   cm. 

A-2.2.4  Filter  Paper  --Whatman  No.   1  or  equivalent. 

A-2.2.5   M  icro-pipette  — 5-^lor  10-/a1  capacity 

A-2.2.6  Spatula  —  Stainless  steel. 

A-2.2.1    Centrifuge  — withl5-ml  capacity   stoppered  centrifuge  tubes. 

A-2.2.8  Volumetric  Flasks  —25 -ml  capacity. 

A-2.2.9  UV  Lamp  —  254  nm. 

A-2.2.10  Burette  —  Class  A. 


A-2.2.11  Plastic  Marker ~  with  (  2*5 )«  cm  slot. 
A-2.3  Reagents 

A-2.3.1  Toluene —  AR  grade. 

A-2.3.2  Ethyl  Acetate  --  AR  grade. 

A-2.3.3  Methanol   —  Spectroscopy  grade. 

A-2.3.4  Quinalphos  —  of  known  purity. 
A-2.4  Preparation  of  Solvent  System 

A-2.4.1   Mix  95  parts  of  toluene  with  5  parts  of  ethyl-acetate. 

A-2.5  Preparation  of  Standard  and  Sample  Solutions 

A-2.5.1  Preparation  of  Standard  Solution  —  Weigh  accurately  0*5  g  of 
standard  quinalphos  (  see  A-2.3.4  )  into  2 5-nil  volumetric  flask  and  make 
up  to  the  mark  with  toluene. 

A-2.5.2  Preparation  of  Sample  Solution  —  Weigh  accurately  the  quantity 
of  sample  to  contain  0  5g  of  quinalphos  into  25 -ml  volumetric  flask  and 
make  up  to  the  mark  with  toluene. 

A-2.6    Procedure 

A-2.6.1  Spotting  and  Loading  —  Mark  6  positions  on  TLC  plate  equidis- 
tantly  and  horizontally  with  pencil  which  should  fall  at  about  3  cm  away 
from  the  edge.  These  are  the  starting  points.  Leave  first  mark  as 
'  Blank  '.  At  second  position  spot  5  /il  of  standard  solution  and  at 
remaining   four   5  fii  of  sample  solution.- 

A-2.6.2  Place  about  150  to  200  ml  of  solvent  system  in  TLC  tank 
which  already  contains  a  filter  paper  sticking  to  it  internally.  Allow  the 
chamber  to   saturate  for  about  30  minutes. 

A-2.6.2. 1  Place  the  spotted  plate  into  the  chamber  and  run  the 
solvent  system  to  a  height  of  14  cm. 

A-2.6.2.2  Remove  the  plate  and  allow  it  to  dry. 

A. 2. 6. 2. 3  Place  the  plate  under  254  nm  UV-lamp  and  encircle  the 
quinalphos    spots    with    pencil. 

A-2. 6.2.4  To  have  exact  areas  of  spots,  square  mark  with  a  plastic 
marker  all  the  spots  with  pencil.  Also  square-mark  *  Blank  *  falling  in 
line    with    quinalphos    spots    horizontally. 

A-2. 6. 3   Scooping--  First  scoop  out  the  *  Blank  *  spot  carefully  on  a 

piece    of   butter   paper    and    transfer   quantitatively  to    centrifuge    tube. 

Similarly   scoop   out   successive   spots   individually   and  transfer  quantitatively 
to   centrifuge   tubes. 


A-2.6.3.1  Add  accurately   10  ml  of  methanol  (  see  A-2.3.3  )  from  the 
burette  to  each  tube  and  shake  gently  for  5  minutes. 

A-2.6.3.2    Centrifuge    these    solutions    to    get    a    clear    supernatant 
layer. 

A-2.6.4  Absorption  Measurement  —  Measure   the   absorbance   of  these 
solutions  at  237  nm  or  at  320  nm  using  methanol  as  reference  blank. 

A-2.6.5  Calculation 

y-^     -        1     u  1  A         M  ,^ 

ytunalphos  content,   percent  by   mass   — -o-x-.,-xr 

where 

A     =  absorbance   of   sample; 

M  e=  mass,  in  g,  of  standard; 

P     *=  percent  purity  of  reference  standard; 

B    5s=  absorbance  of  standard;   and 

Mi=  mass,  in  g,  of  sample. 

Note  —  Quinalphos  exhibits  2  absorption  maxima  in  the  near  UV  region  at 
317  and  237  nm,  However,  the  UV  measurement  at  237  nm  is  extremely  sensitive 
to  impurities  eluted  from  TLC  plate  as  well  as  to  traces  of  developing  solvents. 
It  is,  therefore,  recommended  to  use  the  maximum  at  317  nm  for  routine  analysis. 
The  maximum  read  at  237  nm  corrected  by  the  baseline  at  400  nm,  can  be  used  for 
confirmation  assay." 
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AMENDMENT  NO.  3  AUGUST  1997 

TO 
IS  8072  :  1984  SPECIFICATION  FOR  QUINALPHOS, 

TECHNICAL 

(First  Revbion) 

(  Page  4,  clause  3,1  )—  Substitute  MS  8190  (  Part  2  );1988t*  for  'IS: 
8190  (  F^art2)-1980t'. 

(  Page  4,  footnote  marked  'V) —  Substitute   '(  second  revision  y  for '{first 
revision  y  at  the  end  of  the  title. 

i^Page   5,clause  4.1  )—  Substitute   MS  10946:1996*'  for  IS  :  10946  - 
1984  \ 


(  Page  5,  footnote  marked  *  )  —  Insert  '(fii*st  revision  y  at  the  end  of  the 
(Page5^  ciaase  5.2) -Substitute  MS  1070  :1992tUor  MS :  1070  -  19775'. 


(Page  5,  footnote  marked  'f]  )  —  Substitute  'Reagent  grade  water  (  third  revistonf 
for  the  existing  title. 

[  Page  6,  Appendix  A  (  see  also  Amendments  No.  1  and  2)  ] —  Substitute 
the  following  for  the  existing  matter: 

'APPENDIX     A 

[Tahle  U  Item  (i)] 

DETERMINATION    OF   QUINALPHOS   CONTENT 

A-0  GENERAL 

Three  methods,  namely,  high  performance  liquid  chromatography  (HPLC)  or  gas 
liquid  chromatography  (GLC)  or  thin  layer  chromatography  (TLC)  followed  by 
ultra-violet  (UV)  spectrophotometry  may  be  used  for  determination  of 
quinalphos  content.  However,  either  the  HPLC  or  GLC  shall  be  the  referee 
methods.  In  addition,  a  volumetric  method  may  be  used  only  by  a  manufacturer 
solely  for  production  quality  control  purposes.  The  volumetric  method  shall  not 
be  used  by  an  independent  testing  laboratory. 


Price   Group 
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A-1  HPLC  METHOD 

A-1.1  Principle 

Equal  volumes  of  solutions  containing  known  amounts  of  quinalphos  standard 
and  internal  standard  are  injected  into  the  HPLC  unit  fitted  with  a  UV  detector 
and  the  response  factor  (R.F.)  is  determined.  Same  volume  of  solution  containing 
known  amounts  of  the  sample  and  internal  standard  is  injected  subsequently  into 
the  HPLC  unit  and  quantity  of  quinalphos  is  computed  by  the  standard 
relationship. 

A- 1.2  Apparatus 

A-1.2.1  High  Performance  Liquid  Chromatograph 

Equipped  with  a  printer-plotter-cum-integrator  and  UV  detector.  The  suggestive 
operative  parameters  are  given  below,  which  can  be  varied  provided 
standardization  is  done: 

Column  Stainless  steel,  25  cm  length  and  4.6  mm  ID;  packed 

with  silica  of  10  pm  particle  size 


85      percent     (v/v)      and 


Detector 

W  (305  nm) 

Solvent  system 

Carbon      tetrj 
Chloroform,  1 

Solvent  flow  rate 

1  .0  ml/minute 

Sample  size 

10  ^1 

A-1.2.2  JVIicro- Syringe 

A -1.3  Reagents 

A4.3.1  Internal  Standard 

Solution 

1  g  meta  phenoxy  benzaldehyde  (MPB),  AR  grade,  dissolved  in  100  ml  of  the 
solvent  system  as  described  above  (see  A-1.2.1)  in  a  100-ml  volumeric  flask. 
The  final  solution  will  contain  10  mg/ml  of  internal  standard  (MPB). 

A-1.3.2  Quinalphos  Standard  Solution 

Dissolve  0.1  g  quinalphos,  reference  standard  in  a  100-ml  volumetric  flask  in 
the  solvent  system.  Then  add  10  ml  internal  standard  solution  and  finally  make 
up  the  volume  with  the  solvent  system.  The  final  solution  will  contain  1  000 
parts  per  million  of  quinalphos  and  MPB  (Stofliution  I). 
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A-1.3.3  Sample  Solution 

Dissolve  in  a  100-ml  volumetric  flask  0.12  g  of  quinalphos,  technical  or  0.4  g  of 
quinalphos  25  percent  EC  sample  in  the  solvent  system.  Add  10  ml  internal 
standard  solution  and  finally  make  up  the  volume  with  the  solvent  system. 

A-1.4   Estimation 

A- 1.4.1  Introduce  simultaneously  10  ^il  each  of  the  internal  standard  solution 
and  quinalphos  standard  solution  into  the  HPLC  unit  and  calculate  the  response 
factor  (R.F.). 


R,F.= 


Peak  area  for  quinalphos  Mass  of  MPB 


X  X     or  quinalpJ 

Peak  area  for  MPB  Mass  of  quinalphos  standard 


Percent  purity 
of  quinalphos 


A-1.4.2  Introduce  10  \i\  of  sample  solution  into  the  HPLC  unit,  measure  the 
peak  areas  for  the  internal  standard  and  quinalphos  in  the  sample  solution. 
Calculate  the  quinalphos  content. 

A-1.5     Calculation 

Quinalphos  content,      Peak  area  for  quinalphos  Mass  of  MPB 

percent  by  mass       =      x x  100 

Peak  area  for  MPB  Mass  of  sample 

A-2   GLC   METHOD 

A-2.1   Principle 

The  quinalphos  content  is  determined  using  an  internal  standard  on  a  GLC 
equipped  with  a  flame  ionization  detector  (FID)  and  integrator. 

A-2. 2   Apparatus 

A-2. 2.1  Gas  Liquid  Chromatograph 

A  gas  chromatograph  equipped  with  a  FID  detector  is  operated  under  the 
following  suggested  parameters.  These  parameters  may  be  varied  as  per 
available  facilities  provided  standardization  is  done: 

Column  Glass,  200  cm  long  and  3  mm  i.d.  packed 

with  3  percent  OV-17  on  80  to  100  mesh  gas 
chrom  Q 

Column  oven  temperature         210  C 
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Injection  port  temperature  250  C 

Detector  temperature  250  C 

Gas  flow  rate  Nitrogen,  30  ml/min 

A-2.2.2  Micro-Syringe  —  2  yi\. 

A-2.3  Reagents 

A-2.3.1     Qiiinalphos  Reference  Standard  -of  known  purity. 

A-2.3. 2  Acetone/Toluene 

A-2.3. 3  Internal  Standard  —  Di-n-butyl  phthalate. 

A-2.4   Procedure 

A-2.4. 1   Preparation  of  Internal  Standard  Solution 

Weigh  1.5  g  of  di-n-butyl  phthalate  in  a  50-ml  volumetric  flask  and  make  up  to 
volume  using  acetone/toluene.  This  will  give  a  solution  containing  30  mg/ml  of 
i  ntcrna  1  standard. 

A-2.4.2  Preparation  of  Reference  Standard  Solution 

Weigh  equivalent  to  0.2  g  of  quinalphos  in  a  beaker.  Add  5  ml  of  internal 
standard  solution  (  see  A-2.4. 1  ).  Shake  well  to  dissolve  and  transfer  carefully  to 
a  25 -ml  volumetric  flask  and  make  up  the  volume  with  acetone/toluene, 

A-2.4. 3  Preparation  of  Sample  Solution 

Weigh  a  sample  containing  equivalent  to  0.2  g  of  quinalphos  and  proceed  as 
described  in  A-2.4.2. 

A-2.4.4  Estimation 

Inject  2  \i\  of  the  standard  into  the  GLC  and,  if  necessary,  adjust  the  parameters 
and  the  column  injected  to  give  a  complete  separation  within  a  reasonable  time 
and  peak  heights  half  to  three-fourths  full  scale.  Proceed  with  determination  at 
least  reinjecting  each  of  standard  and  sample  solution  in  random  order. 

A-2.4.5  Measure  the  peak  heights  of  areas  of  quinalphos  and  internal  standard 
solution.  Determine  the  R.F.  values  for  each  injected  standard  and  internal 
standard  solution. 
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A-2.5   Calculation 

MIsXAs     ,     ,^, 

Quinalphos  content,  percent  by  mass  =     ■—  ^  ^  .  t  ^  ^f  x  1^*^ 

MsXA/s 

where 

M/s     =  mass,  in  g,  of  the  internal  standard; 
AS      =    area  of  the  sample  peak; 


Ms  X  AIs 
Rf      =  response  factor  = 


MsxAs 
Ms      "     mass,  in  g,  of  the  sample  taken;  and 

AIs      =     area  of  the  internal  standard  peak. 

A3  TLC  FOLLOWED  BY  UV  SPECTJIOPHOTOMETRY 

A- 3.1   Principle 

Quinalphos  is  separated  from  associated  impurities  in  case  of  technical  grade 
material  and  from  auxiliary  material  in  case  of  formulations  and  its  concentration 
is  measured  spectrophotometrically  using  pure  quinalphos  of  known  purity.  The 
absorbance  is  measured  in  the  ultraviolet  region  at  237  and  320  nm. 

A-3.2  Apparatus 

A -3.2.1  Spectrophotometer 

Capable  of  recording  or  measuring  in  the  region  of  220  to  320  nm. 

A-3.2.2  Coated  Glass  Plates  with  Silica  Gel  G  Containing  Fluorescent 
Indicator  254  mm  —  of  size  20  cm  x  20  cm  and  layer  thickness  of  0.25  mm. 

A- 3. 2. 3  TLC  Tank  —  To  accommodate  TLC  plates  of  20  cm  x  20  cm. 

A-3.2.4  Filter  Paper  — Whatman  No.  1  or  equivalent. 

A-3.2.5  Micro-Pippette   —  5  M-l  or  10  f^l. 

A-3.2.6  Spatula  —  Stainless  steel. 

A- 3. 2. 7  Centrifuge  -with  15  ml  capacity  stoppered  centrifuge  tubes. 

A- 3. 2. 8  Volumetric  Flasks  — 25  ml. 
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A-3.2.9  UVLamp  —  254  nm, 

A-3.2.10  Burette  —  Glass  A. 

A-3.2.11  Plastic  Marker  -with  (2.5)   cm  slot. 

A-3.3  Reagents 

A-3.3.1  Toluene  -AR  grade. 

A-3.3.2  Ethyl  Acetate  — AR  grade. 

A-3.3.3  Methanol  —  Spectroscopy  grade. 

A-3.3.4  Quinalphos  Standard  —  of  known  purity. 

A-3.4  Solvent  System 

Mix  95  parts  of  toluene  with  5  parts  of  ethyl  acetate. 

A-3.5  Preparation  of  Standard  and  Sample  Solutions 

A-3.5.1  Preparation  of  Standard  Solution 

Weigh  0.5  g  of  standard  quinalphos  (  see  A-3.3.4  )  into  a  25-ml  volumetric  flask 
and  make  up  to  the  mark  with  toluene. 

A-3.5. 2  Preparation  of  Sample  Solution 

Weigh  the  quantity  of  sample  to  contain  0.5  g  of  quinalphos  into  25-ml 
volumetric  flask  and  make  up  to  the  mark  with  toluene. 

A- 3. 6    Procedure 

A-3.6.1  Spotting  and  Loading 

Mark  6  positions  on  TLC  plate  equidistantly  and  horizontally  with  pencil  which 
should  fall  at  about  3  cm  away  from  the  edge.  These  are  the  starting  points. 
Leave  first  mark  as  'Blank'.  At  second  position  spot  5  [i\  of  standard  solution 
and  a  remaining,  four,  5  ^1  of  sample  solution. 

A-3.6.2  Place  about  150  to  200  ml  of  solvent  system  in  TLC  tank  which  already 
contains  a  filter  paper  sticking  to  it  internally  Allow  the  chamber  to  saturate  for 
about  30  minutes. 

A-3.6.2. 1  Place  the  spotted  plate  into  the  chamber  and  run  the  solvent  system  to 
a  height  of  14  cm. 
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A-3.6.2.2  Remove  the  plate  and  allow  it  to  dry. 

A-3.6.2.3  Place  the  plate  under  254  nm  UV  lamp  and  encircle  the  quinalphos 
spots  with  pencil. 

A-3. 6.2.4  To  have  exact  areas  of  spots,  square  mark  with  a  plastic  marker  all  the 
spots  with  pencil.  Also  square  mark  'Blank'  falling  in  line  with  quinalphos  spots 
horizontally. 

A- 3. 6. 3  Scooping 

First  scoop  out  the  'Blank'  spot  carefully  on  a  piece  of  butter  paper  and  transfer 
quantitatively  to  centrifuge  tube.  Similarly  scoop  out  successive  spots 
individually  and  transfer  quantitatively  to  centrifuge  tube. 

A-3. 6. 3.1  Add  accurately  10  ml  of  methanol  (  see  A-3. 3. 3  )  from  the  burette  to 
each  tube  and  shake  gently  for  5  minutes. 

A-3. 6. 3. 2  Centrifuge  these  solutions  to  get  a  clear  supernatant  layer. 

A-3. 6.4  Absorption  Measurement 

Measure  the  absorbance  of  these  solutions  at  237  nm  or  at  230  nm  using 
methanol  as  reference  blank. 

A-3. 7  Calculation 

A        M 
Quinalphos  content,  percent  by  mass  =  — -  x  — ~  x  P 

B         Ml 

where 

A    =  absorbance  of  sample; 

M  =  mass,  in  g,  of  standard; 

P    =  pecent  purity  of  reference  standard; 

B    =  absorbance  of  standard;  and 

Ml  =  mass,  in  g,  of  sample. 

NOTE  —  Quinalphos  exhibits  2  absorption  maxima  in  the  near  W  region  at  317  and  237 
nm.  However,  the  W  measurement  at  237  nm  is  extremely  sensitive  to  impurities  eluted 
from  TLC  plate  as  well  as  to  traces  of  developing  solvents.  It  is,  therefore,  recommended  to 
use  the  maximum  at  317  nm  for  routine  analysis.    The  maximum  read  at  237  nm  corrected  by 
the  baseline  at  400  nm,  can  be  used  for  confirmation  assa'y. 
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A-4  VOLUMETRIC  METHOD 

A-4.1  Principle 

Quinalphos  is  decomposed  by  heating  it  with  hydrogen  peroxide  and 
concentrated  sulphuric  acid,  and  the  phosphate  obtained  is  estimated 
volumetrically  by  the  molybdate  method. 

A-4.2  Reagents 

A-4.2.1  Nitric  Acid  -  70  percent. 

A-4.2.2  Sulphuric  Acid  —  96  percent. 

A-4. 2. 3  Citric  Molybdate  Reagent 

Prepared  as  in  A-4.2.3.1  and  A-4.2.3.2. 

A-4. 2. 3.1  To  54  g  anhydrous  molybdic  acid,  add  200  ml  water  and  15  g  sodium 
hydroxide.  Heat  and  stir  until  dissolved. 

A-4.2.3.2  Dissolve  60  g  citric  acid  in  250  to  300  ml  water.  Add   140  ml 
concentrated   hydrochloric   acid  (rd   1.18).   To  this    solution,    add   solution 
preapared  in  A-4.2.3.1  with  stirring.  Filter  and  dilute  to  one  litre.  This  solution 
gives  blue-green  tinge.  Add  0.5  to  1  percent  potassium  bromate  till  the  colour 
becomes  yellow. 

A-4. 2.4  Hydrogen  Peroxide  —  30  percent  (v/v). 

A-4.2. 5  Mixed  Indicator  Solution  —  Prepared  by  mixing  3  volumes  of  Solution 
I  and  2  volumes  of  Solution  II. 

Solution  I —  Dissolve  0.1  g  thymol  blue  in  2.2  ml  of  0.1  N  sodium  hydroxide 
and  50  ml  alcohol.  Dilute  to  100  ml  with  water. 

Solution  II —  Dissolve  0.1  g  phenolphthalein  in  60  ml  alcohol  and  dilute  to 
100  ml  with  water. 

A-4.2.6  Quinoline   Solution 

Heat  60  ml  concentrated  hydrochloric  acid  in  350  to  400  ml  water  to  l(fC  to 
80  C,  To  this  hot  solution  add  50  g  quinoline,  stir  and  after  cooling,  dilute  to  1 
litre. 

A-4.2.7  Hydrochloric  Acid  -concentrated  and  0.5  N. 

A-4.2. 8  Sodium  Hydroxide  Solution  -0.5  N,  Jt 
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A-4.3  Procedure 


A-4.3.1  Weigh  sample  to  contain  0.5  g  quinalphos  in  a  glass  ampoule-  and 
introduce  it  in  a  500-ml  Kjeldahl  digestion  flask.  Add  20  ml  of  hydrogen 
peroxide  and  cool  in  ice-cold  water.  Add  10  ml  of  sulphuric  acid  and  heat  gently 
under  controlled  conditions  till  white  fumes  of  sulphur  trioxide  come  out.  Allow 
to  cool,  add  15  ml  of  nitric  acid  and  heat  again  to  disappearance  of  brown  fumes 
and  appearance  of  white  fumes  of  sulphur  trioxide.  Allow  to  cool,  add  20  ml  of 
hydrogen  peroxide  and  heat  again  till  white  fumes  are  given  off.  Cool  and  make 
up  to  500  ml. 

A-4.3. 2  To  100  ml  aliquot  from  A-4.3.1,  add  50  ml  of  citric  molybdate  reagent. 
Heat  to  boiling  and  add  very  slowly,  dropwise,  25  ml  of  quinoline  solutic  with 
constant  mechanical  stirring.  Boil  for  5  minutes  more,  cool  and  filter  the 
precipitate  through  a  Gooch  crucible.  Wash  with  water  till  free  from  acid. 
Dissolve  the  precipitate  in  a  known  excess  of  sodium  hydroxide  solution  (about 
50  ml  of  0.5  N).  Titrate  excess  alkali  with  0.5  N  hydrochloric  acid  using  mixed 
indicator.  Carry  out  a  blank  determination  on  the  reagents  and  substract  from  the 
volume  consumed  by  the  sample. 

A-4.4  Calculation 

V 

Quinalphos  content,  percent  by  mass  =  —   x  2.867 

m 

where 

V    =  volume  in  ml  of  standard  sodium  hydroxide  solution,  and 
m  =  mass  in  g  of  sample  taken  for  the  test.' 


(FADl) 
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